Abstract. Female Xiphophorus cortezi responded to olfactory cues from both conspecific males and heterospecific X. nigrensis and X. montezumae males when given a choice between the stimulus and water. When given a choice between the conspecific and heterospecific cues, however, females demonstrated a strong preference for the conspecific stimulus. Of the two heterospecific species, females responded more strongly to their close relative X. nigrensis than they did to the more distantly related X. montezumae. Mate recognition in northern swordtails is evidently not a simple process based upon a response to one variable, but the outcome of complex responses to information from at least both visual and olfactory cues.
Abstract. Female Xiphophorus cortezi responded to olfactory cues from both conspecific males and heterospecific X. nigrensis and X. montezumae males when given a choice between the stimulus and water. When given a choice between the conspecific and heterospecific cues, however, females demonstrated a strong preference for the conspecific stimulus. Of the two heterospecific species, females responded more strongly to their close relative X. nigrensis than they did to the more distantly related X. montezumae. Mate recognition in northern swordtails is evidently not a simple process based upon a response to one variable, but the outcome of complex responses to information from at least both visual and olfactory cues. Animals are immersed in a whirlwind of sensory stimuli. Every species, however, responds to only a fraction of that whirlwind, allowing conspecifics to recognize and locate one another in what might otherwise be a chaotic universe. The intuition that sensory stimuli were partitioned in a speciesspecific manner was a critical prerequisite to formulating concepts of reproductive isolation, mate recognition and sexual selection (Andersson 1994) . Although this intuition was based largely upon data for visual and acoustical signals, evidence that chemical cues transmit species-specific information has also begun to accumulate over the past three decades (e.g. During that time, only three representative clades from the most species-rich vertebrate group on earth, the teleost fishes, have been studied, and the results of those studies have been ambiguous. With the exception of one species, the snakeskin gourami, Trichogaster pectoralis, male belontiids demonstrated no specificity in their response to female-based chemical cues (McKinnon & Liley 1987 and references therein). Similarly, Cardwell et al. (1992) reported that two sympatric species of suckers, Catostomus commersoni and C. catostomus, did not differ in their olfactory-receptor sensitivity to various components of putative cypriniform sexual pheromones. The authors cautioned that further behavioural and physiological testing was required before a role for chemical cues in the reproductive isolation of the two suckers was abandoned. Finally, female Xiphophorus nigrensis, a species from the northern swordtail clade, displayed a strong preference for olfactory cues from their own males versus cues from the closely related X. pygmaeus. Xiphophorus pygmaeus females also showed a strong attraction to their own males versus heterospecific ones in terms of number of lunges, but not total time (Crapon de Caprona & Ryan 1990 ). Overall, these three studies suggest that odour might not be as important for piscine conspecific mate recognition and reproductive isolation as are cues transmitted through visual and electromagnetic sensory channels.
These results are counterintuitive given the general importance of chemical cues in almost every aspect of a fish's life, from parental care, through predation and alarm signalling, to foraging, schooling and migration (reviewed in Hara 1986; Reebs 1994) . More importantly from a mating system perspective, numerous fish are capable of recognizing conspecifics of the opposite sex (summarized in Liley 1982; Hara 1994; Sørenson 
